Open-field test (OFT)
For open-field exploration, mice were placed in a corner of a dimly lit chamber 122 of the open-field arena 14 days after injection, and the time spent in the peripheral and 123 center zone were monitored using the TopScanTM 2.0 system (Clever Sys. Inc). 6 
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Mouse locomotor activity was traced and quantified during 5 min as described 125 previously [3] . After each trail, 70% ethanol was used to thoroughly clean the 126 apparatus. 128 The mice were subjected to the EPM task one hour after the OFT task was 129 completed on the same day. The mice were individually placed in the central area 130 facing a constant open arm and were allowed to freely explore the apparatus for 5 min.
Elevated plus maze (EPM)

131
The behavior of the animals was recorded with a video tracking system (Noldus Etho 137 After behavioral tests were conducted, spleens from different groups were 138 harvested and mechanically dissociated using a syringe. Single cell suspension was 139 filtered through a 70 μm nylon mesh. Next, cells were assayed for surface antigens by 140 flow cytometry. In brief, leukocyte cells were incubated with rat anti-mouse CD3-PE (PFA) for less than 24 h at 4 °C. The dura was then peeled with microscissors from 165 the skullcap, rinse in PBS buffer for 3 times, and then whole meninges were placed on 166 polylysine-coated slides for immunofluorescence assay.
Flow cytometry
167
The following primary antibodies were used: anti-BrdU monoclonal antibodies
168
(1:400, OBT0030, Oxford Biotechnology, UK), goat anti-DCX (1:400, sc-8066, Santa 169 Cruz Biotechnology, CA, USA), rat anti-mouse anti-CD3 (1:400, 14-0032-82, 185 Concentrations of IFN-γ, IL-4, TNF-a, and IL-1β in the serum were measured as 186 described previously [4] . In brief, blood samples were collected from all groups in 187 centrifuge tubes and incubated at room temperature for 2 h, followed by an overnight 188 incubation at 4 ˚C before the serum was isolated. Blood samples were centrifuged at 4 189˚C (4,000 rpm for 15 min), and sera were transferred to another set of tubes. The sera 190 and groups were stored at -80 ˚C until use. Standard curves were prepared by serially 191 diluting the standard with the kit assay buffer in concentrations ranging from 1000 192 pg/ml to 7.8 pg/ml. the OFT test we found that BCG->naive mice tended to spend more time in center 209 zone than PBS->naive and nude mice, but these results are not statistically significant 210 ( Fig. 1F , F (3,27) = 0.793, p = 0.508; n = 6-10). These findings suggest that the 211 reconstitution of nude mice with BCG-induced lymphocytes tends to temper anxiety-212 like behavior. 229 Studies have shown that CD4 + T lymphocyte activities provide a neuroimmunological 230 link in the control of adult hippocampal neurogenesis [6, 8] . We thus explored 231 whether increased levels of hippocampal cell proliferation are related to the 232 differentiation of T lymphocytes to CD4 + cells. After specific CD3 + aggregation, 233 purity detection results show a proportion of adoptive CD3 + T cells of more than 97%.
Enzyme-linked immunosorbent assay (ELISA)
BCG vaccination alter the activation status of peripheral T lymphocytes
234
Fourteen days after adoptive transfer, single cells taken from the spleens of the BCG-235 >naive, PBS->naive and nude mice were incubated with CD3, CD4, CD8, CD44 and 236 CD62L antibodies for flow cytometry analysis. We found no differences in CD3 + T 237 cell populations both in spleen and peripheral blood between BCG->naïve and PBS-238 >naive mice (Fig. 3A, B Interestingly, no significant differences in the percentage of CD3 + , CD4 + and CD8 + T 243 cells were observed between WT mice and BCG-vaccinated mice ( Fig. 4D-F ; CD3: p 244 = 0.058; CD4: p = 0.668; CD8: p = 0.462; Student t test; n = 7).
245
In parallel, we also evaluated the activation status of CD4 + and CD8 + T cells in 246 the spleen of WT mice vaccinated BCG or not based on expression of CD44 and 247 CD62L activation markers. Although BCG vaccination has no effects on ratios of 11 248 CD8 + or CD4 + to CD3 + in the spleens of WT mice, the data show that the frequency 249 of naive (CD62L + CD44 low ) CD8 + T cells is significant increased (Fig. 4I . Naïve: **p 250 < 0.01; Student t test; n =6-7); whereas the counts of effector memory 251 (CD62L − CD44 hi ) CD8 + T cells is obviously decreased in BCG-vaccinated wide-type 252 mice as compared to the control mice that received PBS (Fig. 4I . Tem: *p < 0.05;
253
Student t test; n =6-7). No significant differences were observed in the frequency of 254 central memory (CD62L + CD44 hi ) or acute/activated effector (CD62L − CD44 low ) CD8 +
255
T cells (Fig. 4I . p > 0.05 for both). However, we found that naive (CD62L + CD44 low ) 
The adoptive transfer of BCG-induced T lymphocytes tempers pro-inflammatory
270 cytokine responses in the periphery 271 Cytokines and neurotrophins are believed to be significant mediators of the role of 272 peripheral immune activation in brain development and cognitive functioning [5, 9, 12 273 10]. To further explore the potential mechanisms of behavioral outcomes, we 274 measured serum cytokine levels. We found levels of IFN-γ and IL-4 significantly 275 increase in the BCG->naive mice relative to those of the PBS->naive and nude mice. 
The infiltration of T lymphocytes in the meninges and hippocampal
284 parenchyma 285 Hippocampal neurogenesis induced by an enriched environment is associated with 286 the recruitment of T cells to brain parenchyma, which is central to the maintenance of 287 hippocampal neurogenesis and of spatial learning abilities in adulthood [7] . We thus 288 explored whether promoted hippocampal cell proliferation is related to T lymphocyte 289 infiltration in the meninges and brain parenchyma. By immunofluorescence we 290 detected CD3 + and CD4 + lymphoid cells of BCG->naive mice to be densely 291 distributed in the dura mater with few CD8 + lymphoid cells (Fig. 6D, E) . CD3 + 292 lymphoid cells were found scattered across brain tissues (Fig. 6A ) And especially in 293 the choroid plexus (ChP) (Fig. 6B ) and ependymal ventriculorum (Fig. 6C ) but with 294 less dense areas found in the brain parenchyma close to the ventricle. BCG immunization. This result is consistent with recent a report [18] showing that lymphocytes of stressed mice showed less anxiety, increased hippocampal cell 348 proliferation and decreased pro-inflammatory cytokine expression. In brief, Brachman 349 et al. [19] also shows that stress affects no lymphocyte phenotypes prior to transfer.
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There is a phenomenon considered as a form of behavioral immunization. It means 351 that a moderate-intensity context may immunize the individual, thereby enhancing 352 resistance to the subsequent same stress [18] . So, we conclude that the same 353 underlying mechanism (stressed and immunized mice) should be investigated to 354 explain this consistency in the future.
355
Song's group [20] has reported that the brain's meningeal system and vascular 356 and perivascular spaces serve as homing sites of lymphocytes. Therefore, we also 357 found that the adoptive transfer of T lymphocytes infiltrates into the meninges, 
